
OT3bIB

oouquanbHoro orIIoHeHT a Ha AllccepTalluto MarapbeBa [rr'rUrpUr I'lsaUOs[qa Ha

reMy <<Pa:pa6orra Qraeraro -r exH o JI o rll.I e cKIIX OCHOB co3AaHI4-fl

BbrcoKoaH[3oTponHblx nbe3oMaTepI{€IJIOB LI MaTepI4€UIOB Anfl aAA}ITIIBHbIX

TeXHoJrorIIir sa ocHoBe cerHeTo[be3OKepaMI'IKI4) Ha COI4CKAH:z11 yfenOfi CTeIIeHI4

AoKTopa rexHgqecKr{x HayK rro crrelll{€trlbHocrrr 2.2.3 - TexnonorLrs' n o6opyAoBaHl'Ie

AJrfl rrpou3BoACTBa MaTeplraJron u npu6opoB 3neKTpoHHoft TeXHHKI{

,{uccepraqrroHHar pa6ora Marapresa !r.kl. rocBtIIIeHa paspa6orre Qrasurco-

aHr43OTp OITHbIX rIbe3oMaTeppIaJIOB' rlpeAHa3HaqeHHbrx

rro aAALTTueHofi TexHoJlorvrvI, a rarcKe LIccneAoBaHr{Io

Ha cyqecrByrolque Mareputulbr c llenblo yBenuqeHlll

vrx aHu3oTporrr{Lr ureaOeSSeKTa. PaseHrue TaKLIX orpacnefr [poI'I3BoAcTBa KaK

yJrbTpa3ByKoBat MeArIIIpIHcKat AIlarHocTI4Ka, yJIbTpa3ByKOBaf, '4eQerrOcKOIII4t kT

ruApo aKycTuKa [pr4BoAr{r K p o cTy rp e6onaHIEfi r Xap axrepLIcTI{KaM yJIbTp a3ByKOBbIX

npeo6pa:oBareJrefi r{crroJrb3yeMbrx B KarrecrBe r4crorIHI4KOB CI4THaJIA Ans' ycrpollcrB'

rrpl4MeHffeMbIX B AaHI{6IX oTpacntx. OcuonHbIMI4 XapaKTepI4cTuKaMI4 AaHHbIx

ycrpoficrn sBflf,eTcfl TOTTHOCTb kr rrry6nua cKaHI4pOBA]HVrfl'. 3ru xapaKTepLlgrvrKkr

ronQrurrylor Apyr c ApyroM, nocKonbKy Anf, yBenrqeHus' ToqHocTLI rpe6yercr

yBenFrLrBaTb qacToTy clrfH€rJra, a Arrfl, pocTa rny6unu cKaHI{pOBAHLIS' - CHH}KaTb'

Kounpovrutcc 3Aecb AocTr4raeTcs rryTeM COKpaIIIeHI4t qvcn.a [epuoAoB B naIIKe

CT4THaJLAAO MLIHLIMaIIbHbIX SHa'IeHufi B OALIH-ABa IIepLIOAa. 3rO ganaraeT BbICOKLIS

Tpe6oBaHvrfl. K upeo6pasoBarenro ynbrp€L3ByKoBbIX cr{rH€l-IIoB, rroJloca npouycKaHH-f,

KOTOpOTO AOJrxGa 6es zcraxenufi [polrycKaTb Becb cIIeKTp TaKoro KopoTKofo

CI4IHaJIa, rITO O6eCleIII4BaeTCt IIpI4MeHeHueM B KarIeCTBe aKTUBHIIX SJIeMeHTOB B

upeo6pa"aoBareJltx rrbe3ogneMeHToB, O6laAarOulrax BbIcOKOfi aHI43OTpOn1aeu

rrbe3ogooeKTa. Pa^:pa6orra TeXHoJIorlIu rpexuepHofi IIelIaTI,I rlbe3osJleMeHroB

co3AaeT BO3MOXHOCTb OTK€Ba OT pflAA

IIO3BOJIf,oT IIepeBecTI4 TIpoI43BOACTBO

rpyAoeMKux TexHOJIOfI4qecKHX O[epa\wit' u

nbe3ogJIeMeHToB Ha KarIecrBeHHo ulg'oit

TCXHVqECKI4X OCHOB HOBbIX

.IIJI' IEIIATI( TIbE3O3JICMCHTOB

sneKTpruecKl4x BO3Aefi CTBUfi



ypoBeHb. Bce BbrrrrecKa3aHHoe cBlIAerenbcrByer o6 aKTy€uIbHocTLl TeMbI

AII ccepralrlaonnofi pa6 oru l\{arcapre na Ir'VL

Pa6ora rpeAcraBJlfler co6ofi 3aKOHqeHHoe clIcTeMaTI4rIHOe U0OJIeAOBAHVI9'

BKrroqaroqee B ce's.patpa6orKy TexHolorufi noJIyqeHLIf, HOBbIX KOMIIO3LIqIIOHHbIX

MaTepI,tiuIoB, u31nIeHVe L1x enempo$t43l'IqegKl4x CnOfiCtn' A TaK)Ke CIIOCOOOB

yBefluqegr{r aHI{3oTpo[LII4 n lesos S Q eKTa y6e cyqecTByIouII4X IIbe3oMiIrepuzUIoB'

,[ocronepHocTb II Hg[€)KHocTb 11o;1yqeHHblx pe3ynbTaToB noATBepxAaeTcf,

xapaKTepHcTlrKaMlr r{crroJIb3OBaHHOfi anlapaTypbl' IIpI4MeHf,eMbIMH MeToAaM[

'r3foToBJr elus. o6pasqon u l43MepeHllfi' A TaKXe B oTcyTcTBI{H IIpoTIIBope\uia

rroJq I9HHIIX pe3ynbTaTgB C JIuTepaTypHbIMI{ AaHHrIMLI' BcIeACTBLIe STofo'

pe3ynbTarbr pa6orrr MO)Krro cql,ITarb AOCTOBepHbIMT{' a cAeJIaHHbIe Ha ocHoBe

AaHHbIX pe3yJlbraroB BbIBOIIbI - O6OCHOBaHHbIMII'

floryvennrre Maraprenrru ^.V. B ALIccepTaIII4oHHofi pa6oTe pe3ynbTaTbl

,BJrrroTcr HoBbrMrr. Bueprrre IloflyqeHbl O6pa:qrr IIbe3OgJIeMeHTOB Ha OcHOBe

cMeceBoro KoMno3I,ITa C[cTeMbI (([opl4cTaq [be3oKepaMl4Ka IIOJMMep)) u

([opucras nbe3oKepaMuK€r - rroJ*rMep - MeraJrJI)), r{3) {eHbr gJreKTpoor43llqecKl{e

csoficrsa AaHHbrx KoMrro3r4TOB. olpeAeJIeHbI [pHrII'IHbI yBeII',IqeHHs' AHV3OTpOII{I4

nbe3osJreKTpr,rqecKr{x MoAynefi n pesyJlbrare Bo3AeficrBl'c oreKTpuqeoKnnMl4 TI.JIflMLI

nrrc oxoft Hanpf, x{eHHo cTH li YNe Cyule cTByIOIIIHX [be3 oMaTepu€uloB'

Ile.nsn Ar,rccepTarlr{oHHofi pa6orH f,BJIflJIacb paspa6o'ffia Qu:zrco-

TEXHOJIOTI{qECK}IX OCHOB CO3AAHI,I' HOBbIX IIbE3OMATCPI{AJIOB, O6IAAAMIq}IX BbICOKOIT

aHr{3OTpO rtuefr, IIbe3oSJIeKTpHqecKI4X cnofictn, BKJIIoIIaf, MaTepu€LIIbI'

IIpeAH€t3HaIIeHHbIe Anfl H3TOTOBJI e11v1s' aKTUBH6IX SJIeMeHTOB ItO OAnOfi vl3

aAAuTI4BHbIX rexuOnOnafi, IInfl 9JIeKTpOMeXaHI'IqeCKLIX yCrpOfiC'rn C HI'I3KOfi

4o6pourocrbK) u 6espesoHaHcHbrx npuuenenuft '

flolyuenHble pe3yJILTaTbI o6naAatOr suCOrofi lpaKTl'ItlecnOfr 3HAqHMOCTLIo'

3aKrrroqaroqefics B pa:pa6orre MeroAoB yIIpaBJIeHHq aHl{3orpollnefi o6parqon'

r4cIIOJIb3OBaHUe KOTOpbrx rro3BoJIr4T CO3AaBarb III4pOKOIOJIOCHbIe yJIbrpa3ByKOBbIe

upeO6paSoBaTeJrr{; AAA-|ITaI\W aAAkrTr4BHoft rexuoJlorllt uocnoftnoro cKIeI4BaHI4q



[opoI I IKoBAJI f , I I3 foToBJIeHVf l ' I Ibe3oSJIeMeHToB;I IonyI IeHI4 l Iv I I4ccneAoBaHvI |4

cMeQeBbrx KoMrro3?rToB ((rropr4crat CIIK [oJrLIMep)>; pA3pA6OTKe clloco6oB

rroJrr{eHr,rt IIbe3OaKTI4BHO|O MaTepnaJla Ha ocHoBe cMeceBofo KoMtIO3I{Ta (flopllcTaf,

IIb$oKepaMI4Ka-IIoJIVMep_MeTaJIJI))I4AI4sJIeKTpLIqecKoIoMutepna:i laIJaocHoBe

KOMrro3r4Ta (Ilopl4oTaf, IIbe3OKepaMI{Ka - nOJIHMep) C ylpaBJlteMofi O]]HOCI'ITeJIbHOfi

AugJreKTpr{qecKofi rIpoHI4IIaeMocTbro; [onyqeHLII{ rIbe3oKoMIIo3lITHoro MaTepr4aJIa'

cnoco6Horo crarb ocHoBofi Am co3AaHvrs. aKycrr4qecKlr corJracoBaHHblx co cpeAofi

Lr3nyqeHllt Ll3flyilaTenefi BbICOKOLIHTeHCLIBHOTO LlMrrynbcHoro ]nbTpUBB]Ka'

r4ccJIeAOB A]g.ng9 I{3JIOXerIbI TIOJIOXeHI4q'

HayqHaq HoBlI3Ha, AocTOBepHocTb vr

BbIHOCIIMbIe Ha 3aIrIpITy, oTMOeOHbr r4x

IIpaKTuiIecKat 3HaTIHMOCTE,' IIpI4BeAeHbI

,{nccepraqu.n MaHatrrrena I.VI. cocrol4r I43 BBeAeHI4s, IIflTLI pasAenoB vr

3AKIIOIICHU,. PA6OTA I'T3JIOXEHA HA 257 CTPAHLIIIAX MAIIILIHOTII4CHOTO TEKCTA'

BKrIoqaIoUeIo 72 pncynKa, 17 ra6ruaq u 6u6tmol-pa0urc vrc 166 HaIIMeHoBar;.urt'

Bo BBe.rIeH[rr o6ocnonaHa aKTyiurbHocrb BbITIOJIHeHHbIX L]tccJIeAoBaH.III/)

cQopnaylllpoBaHbI rrenb u 3a1arrr4 Pa6orrr, o6ocnoeaH nu6oP o6terros

cBeAeHLr.n o rry6ruaxa\Lrflx aBTopa r{ o ero JI}IqHOM BKJIaAe.

B nepnou pa3AeJIe I[4ccepraIII4I4 npHBeAeH o6:op JII'IrepaTypbI' IIocBtIIIeHHofi

aHr43OTpOnull rlbe3o300eKTa cefHeTolbe3oKepaMI4K, nopHcroii xepauurn,

TOM AII4CJIC T4 TEXHOJIO|}UIM TPEXMEPHOfi IIEqATI4
aAALITI'IBHbIM TeXHOJIO|I4SM' B

IIbe3ogJIeMeHTOB.

Bropofi pa3AeJr Ar{cceprarlr4r{ [ocBflrrleH paccMorpeHlllo o6lerron I4 MeroAoB

I{CCJIeAOB AHI4fl.. onucanu uccneAyeMble IIbe3oMaTepI,I€uIbI I4 KOMIIO:3IITbI cLICTeMbI

((nopucTafl nbe3oKepaMl,IK€l - tIoJILIMep), [peAcTaBJIeHbI TexHoJlofuvr vx llonyqeHllt

I'I METO.III4KLI UCCN EAOBAHLI-fl 9NEKTP O MEXAHHIIC CKI{X CB Ofi CTB'

ocrroeHrrepe3yJIbTaTbI'[oJIyIIeHHbIeaBTopoMAIIccepTaII[u'[rpeAcTaBJIeHbIB

31 4 n 5 qacrqx AuccepTatluu.Hau1oJree I4HTepecHbrM lI KpaCI{BbIM pr33yJIbTaTOM' Ha

uofi n:ur,q, rBJrteTc.s rroJryqeHr.re KoMIIO3I{TOB (nbe3oKepaMzKa -- IIOJMep)) v

ycTaHoBneHue ycnonufi AogTLI>r9HI,I{ y Hero 6olltuofi aHIl3oTponI4}I

ube3ogJIeKTpuqecKI'IX CBOfi.CTB.



Pa6ora BKJIIOqAET BHyIITTITeJIbHOe KOIUqecTBO SKCleprIMeHTaiIbHbIX

apryN{eHTI4poBaHHbIeo|wlcalj^ug'TeXHoJIoII{qecKI[Xpe3yJrbraroB vr uo4Po6nue

[poqeccoB,IIpI4MeHfleMbIXilpplI43|OToBJIeHLII{ltccJIeAyeMbIXaBTopoMKoMIIo3lIToB.

B TpeTbeM pa3AeJre IIpI4BeAeHbI pe3yJIbTaTbI BIIvIflIJutt BeJIHTII{HbI

[onqpl43ytoqefonoJI f lHaaHI43oTpo[ I4Io[be3oMaTepl , Ia j loBHaocH|}BeTLITaHaTa

cBr{HrIa Ha rrprrMepe LIKP-70. flor<a3aHo, qTO |LI|aHTCK€UI aHV3OTpOIIH'

nresoeQQeKTa AaHHOTO MaTepr.laJla O6yCnOBneHa QopvtltpoBaHl[eM B pe3ynbrare

AaHHoro no:,qeficrnm arln3oTpounofi 4e$enrHofi crpyKrypbl MtLIKpoTpeIIIHH'

opr4eHTI{poBaHHbIX BAonb nonf,p}I3yloulero IIoJIt' Tarxe ycTaHoBJIeHO' IITO B

pe3ynbTaTe MHOrOKparHofi rllrKrur{ecKofi Ilepellontpl{3allllll MOXHO yBelLIqLIBaTb

aHr,r3orporrr4ro ubeeossQerra cerHeroMsrKux MarepI'IEIJIoB 14 Marepl{i'trloB cpeAHeu

xecrKocrtl, raKnx KaK IIKP-I, [II(P-7M ra IITC-19'

IIETNEPTUfi PA3AEJI TIOCBtrIIIEH CO3AAHI4IO N I,I3YqCHUTO CMECEBbIX

KOMIIO3IITOB CLICTeMII ([opLICT€uI IIbe3oKepaMI4Ka - I]OJI[Mep)' OTICaIIa TeXHOJIOIH'I

nx rroJrfreHlr.fl c no4po(5nrrla o6ocnosaHl'teM rtonfleHl,lf, Heo6XoAI'IMbIX Anfl

lpaKTHqeCKOro IIpI4MeHeHI4t CBOfiCTB; I43yI"IeHO IIOBeAeHI{e AllsneKTpuqecKofi

npoHI{IIaeMOCTI4 KOMIIO3I4'IOB; yK€t3aHbI OCHOBHbIe npeHMyIIIeCTBa IIpLIMeHeHUt

rlopr4croft rlbe3oKepaMl{Kr4 rBMecro urornofi B KaqecrBe Irbe3oaKTI''IBHoif KoMrIoHeHTbI

KOMIO3LTTa; paccMoTpeHbr u ofbflc1eHbr IIpuqLIHbI' [peIIsTcTByIOqIIe I6SBJISHLIIO

nresoeQSer<ra v MHOrOCnOftnrrx KOMIIO3I4TOB TaKoIO TUIIa; Ha OCHOBe

rrpeAcraBJIeHHbIX B AaHHoM pa3Aene uccJIeAoBaHvIi4 aBTopovt

o4HocnofiHblfi KoMIIO3I{T CI{CTeMbI (IIopHCTat llbe3oKepaMI{Ka

pa3pa6oraH

o6naaaroqnfi .iIocraTOqHbIMLI AJIq IIpaKTr{qecKofo

rIoJIHMep)),

rrp?IMeHeHLIt

KOHKypeHTOCIOOOHIIMII IIE,g3OSJIeKTpHTIeCK uvrkl CBoilICTBaMU'

B usroM pa3AeJre olr4caHbr MHorocJrofinrre KoMrlo3nrbl cllcreMbl (rropplcr€ul

rrbe3oKepaMl{Ka - UOJIIIMep) v ((nopLIcT€uI nbe3oKepaMHKa - noJIlIMep - MeT€LIIJI)'

flpeAcraureHo o6ocnosaHr{f, rrplrMeHeHr4r aAAr4TVrBHOfi rexnoJlorl4l{ IIJI' rIOJIyqeHvrs'

MHOFOCJrOfinrrx KoMrro3r{ltoB cr4cTeMbr (nopl{crat rlbe3oKepaMl4Ka - [oJI]IMepD'

cocroflIur{x vL3 HecKoJrbKr/x cJIoeB oAHocJIoftHbIX KoMrIo3I4ToB Yt o6naAaroultlx
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rrbe3oSJIeKTpuqecKI4MI{ cBoftcTBaMV'

ciloco6crByloqefi rroflBJreHl4rc Y

Vcranonlteno,

MHofocJIoftuoro

rrro ocHosHofi nPuuunofi,

KoMIro3uTa ru'esoeQQeKra,

rBJU{eTcfl BHeaeHLIe [poBoAtllqefi Spar<UI4I4 B IIoJII4MepHyto MaTpuqy Ko]Mno3IITa'

B 3aKnrc.reHr.rn aBTopoM rIpuBeAeHbI ocHoBHbIe pe3yJlbrarbl

cS opvrynup oBaHbI BbrBo.{bI lro AlIc ceprallllo HHofi p a6 ore'

B qenoM Artccepraqllt BbIrIoJIHeHa

nI,r.rHrrfi BKJIaA aBTopa He BbI3bIBaIor

coorBercrByloT TIOCTaBJIeHHbIM 3aAaqaM'

Anrop eS ep aT nonHoc TbIo c o oTBeTcTByeT coAepXaHLIIo AI{c cepTaIII4Ll'

BuecrecTeM'A[ccepTaIII4flHeJIZIxeHaruedocmumxoe.

l . H e c M o T p f l H a T o , I I T 0 B I I e n o M A L I c c e p T a I I u s H a f I L I c a , H a x o p o n } I M

TexHr4qecKuM.rr3brKoM, B TeKcre Bcrpeqaerc.rr HeKoppeKTHuuI c rorIKLI 3peHu-f, $nauHu

TepMr{Honofr4s, Hanpr{Mep <o6pasqrr Hhnonnpu3o6bt6unucb>> o6qr:upnH{rblM B

IaHHoMcJIrIaeflBJI'eTc'TepMHH([oJUIplI3oB€IIII4cb)).

IIpHCyTCTByeT rIpI4 OfrvcalJ^prr4 eKAnepI{MeHToB

rrao4uQuqupoBaHHofi Alzot,MzOs u SnO2 (pas4er 3.2, crp. I07 - l2\)' Tarc, eclu n

rroArluctrx pllc.3.l1 - 3.115 ronopurcr lrMeHHo o rrao4uQuIIt4pOBaHUOfi repaMI'IKI4

|IKP-7Q, ro IIo reKcTy I4 B tIoAIIuaflxK pLIc. 3.7 - 3'9 Snrypupylor <<odputrlu Al2O3'

NbzOs Iznu SnO2>.

2. lIpuupeAcraBJIeH:I{lI Sororpa$I4fi AoMeHHofi crpyKrypbl (pru4en 3'4, ptrc'

3.24, 3.27 v 3.2g) orcylcrByer uHsopvraqux c IIoMoIIIbIo KaKorp MuKpocKoIIa

(ouruuecKoro, sJleKrpoHHrf,ro unl{ Ap.) roryqeHbl $ororpa$vI4' flqtu eroM aBrop

o6paqaer BHI4MaHue ToJIbICo na Qurypbl TpaBJlenzs' B TO)I(e BpeMf,' IIpt4cyTcTBue Ha

r43o6pa6eHvnx 3epeH rpex pa3IuqHbIX KoHrpacron (pucyHKLI 3'24 u 3'7) raxxe

Mo)KeTcBuAeTeJIbcTBoBaTI,opa3JIlIIIHbIX3ap'AoBbIXcocTosEvIflx)ec;JI!I'HaIIpI4Mep'

r43 O6paXeHI4rI nOnfIeHbI C [oMoIIIrIo 3neKTpo Hno fi ryrurpo CKOUU1a'

aBTOp

MEHbIIIE

BpeMrI,

Ha BbICOKOM ypoBHe' pe3yJIbTaTbI vr

coMHeHnfi. Llcuonb3oBaHHble MeroAbI

Eoree cepbe3rliblfi <xaPron>

c repauuxrofi [IKP-7O,

orMeqaeT, qTO

COCTABJIflIOIIII{X

3. flpu otrurcaHvri^ KOMnO3r4Ta ([OpucTas KepaMIIKa - IIonLIMep))

AIISJIeKTpI,lqecKaf,[poHHIIaeMocTbKoMIIo3lITaH.aIIop'AoK

KOMIIO3I.IT IIACTI'Iq NbE3OKEPAMLIKIII (''P'168)' B TOXE



cornacHo rIpeAcraBJIeHHbrM ,[aHHbIM (ra6nuUa 4.2 upuc'4'5) AJII KepaNIrIKrI IITC-19

c rpoIIeHrHbIM coAepxaHl{eM IIop 40 }I 30 yo, oHa yBenI4rII4BaercJI (1 (8) anr

Keparr'rrur IITC-l9 c 40 (3Cr) vo nop - ra6r. 4.2 u lg-24 AJrf, KoMrro3r4ra Ha ocr{oBe

oTr,IX MaTepuanor). OneuaTKa B Ta6JII4IIe, I{JII{ HeKopperruufi nrrno4?

4. He CoBceM KoppeI(THo onllcaHl'Ie BepoqTHoCTHorO noAXOAa npv aHaJIII3e

rny6nnu pacrpocTpaHeilvrt;. TperqrrHbr (pazget 3.2, cTp. 103 106)' nocKonbKy

BepotTHocTb rIpLIH.f,Tb KOlrrKpeTHOe 3HarreHr4e l.nfl a6comoffiofi HeIIpepbIBHOfi

patBHa Hynro. flo ncefi BHAr{MOCTT{, B AarIHoM cJIyIae,
cnyrafinoft BeJII{rrLIHbI

LIMeJIaCb B BLIAy nnomHo(lmb leponmHo7mq. HO He OrIeHb IIOH-trlHO KaK OHa

cqHTEUIacr (nouevry oHa IIpI4Bs3aHa K nJlolqa4xvr?), IIoToMy qTo' ecJrLI clILITaTb qTo

oKoHqaHue TpeuII{HbI paBHoBepofTHo JIexI',tT Ha KoHIIe flonyoKpyxHocTl{' TO

rrnorHocrb BeposrHocrl,I Anfl rny6zHu rpeuILIHbI (xe [0' S]) 6iy4er paBna:

zlwls'+ r'.

IlepeunCleHHble Bbllue gAvrevraHnfl, He CHI'IXaIoT O6Iqefi IIoJIoIKI4TeJIbHOff

orleHKr..r AI{cCepraIII{oHHOfi pa6orbl.

[nccepralll4oHHat paiora Maraprena fivwput, I4nartosuqa Ha reMY

co3AaHLIt BbICOKOatHLT3OTpOTIHbIX<<Paspa6orra Qnsnro-rexrloJlorl{qecKnx ocHoB

rrbe3oMaTepl{€rrroB L4 MaTepr{aJroB Anfl aAAIITLIBHbIX rexHonorprfi' Ha ocHoBe

cerHero[be3oKepaMr4Kq))), [peAcraBJleHH€lf, Ha coI4cKaHI{e yueuofi creneHu AoKTopa

TexHurrecKLrx HayK, f,BJureucs HayqHo-rnanuSuKalllloHHofi pa6orofi, nlrnolnenHofi

Ha BbIcoKOM HayqHOM ypoBHe vI cooTBeTcTByeT KpuTepusM pqeficrnyrOulero

<<flonoxenus o rpllcyx4 e:n:avl f{eHbIX creuenefi B OfAOy I3O "IOxnrrfi

Qe4epanrHbrfi yHLrBepcnre:frr, yrBepxAeHHofo flpura-rovr Ns 260-0[ rcr 30.11 .2021,

npeAbflBJIseMbIM K AI.ICC9pTAUH'M

TEXHI'IqECKI4X HAYK.

HA COpICKaHI{e rleHofi cTeileHu AoKTOpa

,{uCCepraqur CoOTBieTcTByeT HaIIpaBJIeHuIo LIccJIeAoBaHklfl' l e Qopvryle

[ac[opTa cnequaJlbHocTlI 2.2.3 - Texnolorllt z o6opyAoBaH?Ie Anq npou3BoAcTBa

MarepII€uIoB LI upu6opoe sneKrpoHHofi rexHI4KI{. Ee aBrop - MarapbeB AMLIrpuiI

IrlsaHosraq - 3acryxl{Bael rlpllcyxAeHnfl eMy IIcKoMofi freHofi crerueHl4 AoKropa



TeXHLrqecKrIX HayK IIo c11equ€ulbHocTll 2.2.3 - TexHolo1l1q u o6opyAoBaHPIe AJUI

rrpotl3BoA cTB a MaTepI{uUIoB u npu6 opoB gJIeKTpoHHofi TexHI'IKI{'

.fl coenacHa He o6pa6omKy Moux nepcoHanbHbtx dauuam

OQzquamlrblfi onnoHerlt :

_MaruuKI4Ha Olrra B aralrenna

AoKrop Qnsuro-rvrareMarlrqecKr4x HayK (cneqraanbHocrb 01.04.07 @zswa

KoHAeHcLrpoBaHHoro cocrorrHvts), npoSeccop, upo$eccop ra$e4pu KoMrrbrorepuofi

6esonacHocrr4 r4 MareMaruqecKr4x MeroAoB yrlpaBneHzq @fEOy BO <Tnepcxofi

focyAapcreeHHrrfi yHrIBepcI4Ter)).
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